CHEMISTRY 273

TRANSFORMATION OF QM OPERATOR MATRICES
WITH CHANGE OF BASISSET

We have defined matrices for quantum mechanical operators with respect to a basis set,
e.g.,

(H); = <Xi||:||Xj>
or
(S)ij = <Xi|Xj>

How does a matrix for an operator (e.g., H or S) change if there is a new basis which is a
linear combination of the original:

X =D CkiXk H-H
T T S-S
new old
Here' s how!
(H); = (Xi'“:'lXi'j)
= <Zk:CkiXk H ;%Xﬂ.>
(i)ij = ZZC;iC/,j<Xk‘|:I|X/>
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and smilarly
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4. Thusiif

then

5.  Anexample of a change of basis set is atransformation froma.o.’sto m.o.’s.

(lory Toy To3) - Ton)) = (1) T2 lxay ~ lany) €

(kinda neat!)



